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(54) Video compact disc drive 

(57) An improved video disc drive which is capable 
of reproducing a motion picture from a compact disc as 
well as conventional applications including a digital audio 
and a computer data base is disclosed. The video disc 
drive includes an optical unit for providing an optical 
beam to a surface of a compact disc to sense a reflected 
optical beam indicative of pits on said compact disc and 
generating an electric signal corresponding to the 
sensed optical beam, a servo controller for controlling a 
rotation of the compact disc and positioning the optical 
unit on the surface of the compact disc, an amplifier for 
amplifying the electric signal from the optical unit to an 
amplitude greater than a predetermined level, a digital 
signal processor for demodulating the electric signal 
from the amplifier to reproduce digital data and error-cor- 
recting the digital data, a CD-ROM decoder for decoding 
the digital data from the digital signal processor and pro- 
viding the decoded digital data to a host computer or 
other external device through a CD-ROM standard inter- 
face bus, an MPEG decoder for separating the video data 
from audio data from motion picture data from the digital 
signal processor and decoding the video data and the 
audio data based on a predetermined protocol and out- 
putting the decoded video and audio data to an external 
monitor, and a micro-computer for controlling an overall 
operation of the disc drive based on the instruction from 
the host computer or other external device by controlling 
the servo controller, the CD-ROM decoder and the 
MPEG decoder. 
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Description 

Field of the Invention 

The present invention relates to a video compact 5 
disc drive, and more particularly, to an improved struc- 
ture of video compact disc drive for achieving a motion 
picture reproduction along with a wide variety of conven- 
tional applications of compact discs and also providing 
a new interface structure of a video disc drive. The video 
disc drive of the present invention also accomplishes a 
high speed video data processing which can obviate 
data skip problems in the data reproduction process. 

Background of the Invention 

A compact disc (hereinafter "CD") is an optical digital 
storage device having a disc diameter of 120 mm with a 
track pitch of 1 .6 micro meter. CDs are widely used as 
audio discs (CD-DA) for CD players and data storage 
(CD-ROM) for host computers. With the improvement of 
technology in increasing the capacity of data storage, 
CDs are now considered to be one of the major tools in 
what is called a multi-media device or a multi-media com- 
munication. One of the new applications of CDs is to 
store and reproduce video image data as well as digital 
audio data, for example, a movie, Karaoke (sing along) 
and etc. 

Figure 6 shows an example of conventional system 
for reproducing a motion picture, digital audio data or 
other computer data from a CD. In Figure 6, a disc drive 
1 1 and a host computer 12 are connected to reproduce 
video data from a CD installed in the disc drive 1 1 . The 
disc drive 1 1 includes a compact disc (CD) 1 3, an optical 
unit 14 (pick up), an RF amplifier 15, a servo controller 
16, a digital signal processor 17, a dynamic RAM 18, a 
CD-ROM decoder 19, a micro-computer 21 and an inter- 
face bus 22. The host computer 12 includes an interface 
bus 25, a central processing unit (CPU) 26, a RAM 27 
and an add-on board 28. 

The micro-computer 21 controls the overall opera- 
tion of the disc drive 1 1 based on the instruction from the 
host computer 12. In the reproduction of motion picture 
data from the disc 13, the micro-computer 21 provides 
command signals to the servo controller 16. As is well 
known in the art, the servo controller 16 controls so that 
the disc 13 rotates at a predetermined rotational speed 
and the optical unit 14 seeks an appropriate position on 
the disc 13 to read the data therein. 

A beam from a solid state laser in the optical unit 14, 
focused on the disc 13, is reflected differently with or 
without pits on the surface of the disc 13. The reflected 
laser beam is detected by a photo diode in the optical 
unit 1 4 which converts the light signal to an electric signal 
and supplies the electric signal to the RF amplifier 15. 
The RF amplifier 15 amplifies the electric signals to a 
sufficient level and provides a train of data in an electric 
signal form to the digital signal processor 1 7. 



The digital signal processor 1 7 performs various sig- 
nal processing functions including a demodulation of the 
data, a separation of right and left clock signals, and an 
error correction based on predetermined error correcting 
codes. The CD-ROM decoder 1 9 decodes the data from 
the digital signal processor 1 7 in a manner defined by an 
industry standard, such as an International Standard 
Organization (ISO) under the control of the micro-proc- 
essor 21 . The dynamic RAM 1 8 performs as a buffer for 
the decoder 19. The CD-ROM decoder 19 is used for 
decoding the data when the disc 1 3 works as a data base 
(CD-ROM) for the computer system. When reproducing 
the motion picture data, on the other hand, the data from 
the digital signal processor 17 pass through the CD- 
ROM decoder 1 9 and the interface bus 22 without decod- 
ing to the host computer 12. 

In the host computer 1 2, the picture data is received 
by the CPU 26 through the interface bus 25. The CPU 
then distinguishes the received data and transfers the 
picture data to the add-on board 28 through the interface 
bus 25. The add-on board 28 is installed in the computer 
1 2 for the purpose of reproducing the motion picture data 
from the compact disc 13. The add-on board includes a 
motion picture decoder (hereinafter "MPEG decoder") 
and a video processor. The MPEG decoder is provided 
for decoding the motion picture data which is data com- 
pressed in accordance with the proposed protocols by 
an MPEG (motion picture expert group) study group. The 
MPEG is becoming an industry standard for a motion pic- 
ture data compression and decompression technology. 
Such an add-on board carrying the MPEG decoder is 
available in the market as, for example, "Reel Magic" by 
Sigma Design Corporation. 

In the conventional motion picture reproduction sys- 
tem of Figure 6 as discussed above, the CPU 26 has to 
be involved in the reproduction of the picture data all 
through the process. For example, in the "Reel Magic" 
provided as the add-on board 28, the CPU has to distin- 
guish the audio data and video data from the received 
data and transfer the distinguished data to the MPEG 
decoder in the add-on board through the interface bus 
25. Therefore, the CPU 26 in the host computer has a 
significant burden in supporting the picture data repro- 
duction and thus is prevented from performing other jobs 
for the computer system. Further, in case where a rela- 
tively longer time is required for an "access time" or a 
"seek time" for the optical unit 14 in the disc drive 11, 
there may arise a skip in the reproduced sounds or pic- 
ture. 

Summary of the Invention 

Therefore, it is an object of the present invention to 
provide a video disc drive which is capable of reproduc- 
ing the motion picture data without involving a central 
processor of the host computer while maintaining the 
capability of conventional compact disc applications. 

It is a further object of the present invention to pro- 
vide a video disc drive which is capable of reproducing 
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the motion picture data without skipping or losing the 
data even when the optical head of the video disc drive 
has undergone a long seek time. 

It is a further object of the present invention to pro- 
vide a video disc drive which has a new standard of inter- s 
face structure for the motion picture reproduction. 

The video disc drive of the present invention 
includes: an optical unit for providing an optical beam to 
a surface of a compact disc to sense a reflected optical 
beam indicative of pits on the compact disc and gener- 
ating an electric signal corresponding to the sensed opti- 
cal beam, a servo controller for controlling a rotation of 
the compact disc and positioning the optical unit on the 
surface of the compact disc, an amplifier for amplifying 
the electric signal from the optical unit to an amplitude 
greater than a predetermined level, a digital signal proc- 
essor for demodulating the electric signal from the ampli- 
fier to reproduce digital data and error-correcting the 
digital data, a CD- ROM decoder for decoding the digital 
data from the digital signal processor and providing the 
decoded digital data to a host computer or other external 
device through a CD-ROM standard interface bus, an 
MPEG decoder for separating the video data from audio 
data from motion picture data from the digital signal proc- 
essor and decoding the video data and the audio data 
based on an MPEG protocol and outputting the decoded 
video and audio data to an external monitor, and a micro- 
computer for controlling an overall operation of the disc 
drive based on the instruction from the host computer or 
other external device by controlling the servo controller, 
the CD-ROM decoder and the MPEG decoder. 

According to the present invention, the disc drive can 
be used for a new application of reproducing a motion 
picture (CD-MPEG mode) which is stored in a compact 
disc in accordance with a format defined by the MPEG 
standard. The disc drive of the present invention can be 
used without requiring any specific changes for conven- 
tional compact disc applications such as a computer data 
base (CD-ROM mode) and a digital audio (CD-DA mode) 
as well. 

In the present invention, the motion picture can be 
reproduced within the video disc drive without involve- 
ment of the host computer or other external devices. 
Namely, the central processor in the host computer does 
not have to participate in the reproduction of the motion 
picture data. The central processor merely involves at 
the start of operation by providing the command signal 
to the video disc drive. Therefore, the central processor 
can perform other jobs than the movie data reproduction. 
Furthermore, the reproduction of the motion picture data 
is accomplished without skipping of audio or video data 
even when the disc drive requires a relatively large seek 
time for positioning and reading the motion picture data 
from the compact disc, since the host computer does not 
participate in real time for reading the motion picture 
data. 

Further, in the CD-MPEG mode, the motion picture 
data is reproduced in the similar manner to the CD-DA 
mode. Thus, the video disc drive of the present invention 



can use similar command sets as used in the digital 
audio application which is widely used in the industry 
such as an API (Application Program Interface) for a logic 
interface. Therefore, the present invention can provide 
an environment which is advantageous for application 
software designers since they can use the same or sim- 
ilar concepts familiar to them in the digital audio applica- 
tions. 

Brief Description of the Drawings 

Figure 1 is a block diagram showing a configuration 
of the video disc drive of the present invention. 

Figure 2 is a graphic view showing a data flow and 
a command flow in the application of CD-ROM in accord- 
ance with the present invention. 

Figure 3 is a graphic view showing a data flow and 
a command flow in the application of CD-DA (digital 
audio) in accordance with the present invention. 

Figure 4 is a graphic view showing a data flow and 
a command flow in the application of CD-MPEG in 
accordance with the present invention. 

Figure 5 is a block diagram showing an example of 
configuration for the MPEG decoder of Figure 1 . 

Figure 6 shows an example of conventional compu- 
ter system for reproducing a motion picture data. 

Detailed Description of the Invention 

The preferred embodiments of the present invention 
are discussed in the following with reference to the draw- 
ings. 

Figure 1 is a block diagram showing a circuit config- 
uration of a video disc drive in accordance with the 
present invention. In Figure 1, the same reference 
numerals are used to designate the same or similar com- 
ponents shown in Figure 6. A video disc drive 31 includes 
a compact disc (CD) 13, an optical unit 14, an RF ampli- 
fier 15, a servo controller 16, a digital signal processor 
1 7, a dynamic RAM 1 8, a CD-ROM decoder 1 9, a micro- 
computer 21 and an interface bus 22 as in the same way 
as shown in the conventional disc drive of Figure 6. Fur- 
ther, the video disc drive 31 includes an MPEG decoder 
32, a dynamic RAM 33 and a digital-to-analog converter 
(DAC) 34. Although not shown, a ROM (read only mem- 
ory) is connected to the MPEG decoder 32 to provide 
micro-commands for performing a decoding procedure. 

The micro-computer 21 determines the mode of 
operation for the MPEG decoder 32 based on the instruc- 
tions from the host computer 12 or other man-machine 
interface (a media-player such as a Karaoke set or a 
movie view machine). The output of the digital signal 
processor 17 is connected to the MPEG decoder 32 to 
provide, for example, serial data, LRCK (left and right 
clock) and BCK (bit clock). The output of the digital signal 
processor 1 7 is also connected to the CD-ROM decoder 
19 as in the same way as the conventional disc drive of 
Figure 6. The dynamic RAM 33 works as a buffer for 
decoding process, i.e., a decompression operation per- 
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formed by the MPEG decoder 32. The DAC 34 converts 
the digital audio signal to an analog audio signal so that 
the output thereof can be directly connected to a sound 
monitor, such as a speaker or a headphone. The video 
signal output from the MPEG decoder 32 may be pro- 
vided to a display monitor, such as a computer screen, 
a large screen TV, or other monitors. 

In the CD movie, the compact disc 13 stores the 
motion picture data in the compressed format as defined 
by the MPEG protocol through a predetermined modu- 
lation method. The digital signal processor 17 demodu- 
lates the picture data and performs an error correction 
operation on the picture data. The MPEG decoder 32 
separates the audio data and the video data from the 
picture data received from the digital signal processor 
17. The MPEG decoder 32 decodes the video data for 
decompression in accordance with the MPEG protocol. 
The decoded video data is provided to an external dis- 
play monitor as described above. Such a display monitor 
may need to install a video processor to display the 
movie on a raster scanning screen. 

Figure 2 is a graphic view showing a data flow and 
a command flow in the application of CD-ROM in accord- 
ance with the present invention. In this application, the 
CD 13 is used as a ROM (read only memory) to provide 
a data base, such as an encyclopedia, a game software 
and the like, for a computer system. 

By the command signal from the host computer or 
other media-player, a "CD-ROM" mode is set in the video 
disc drive 31. Such a mode setting is accomplished by, 
for example, supplying a "Read CD" command from the 
host computer to the micro-computer 2 1 in the video disc 
drive 31 through the interface bus 22 and the CD-ROM 
decoder 19. In this mode, the micro-computer 21 disa- 
bles the MPEG decoder 32 by, for example, an "Audio 
Mute" command. 

As a result, the MPEG decoder 32 and the dynamic 
RAM 33 are excluded from the further operation. Thus, 
the video disc drive 31 performs as the same way in the 
conventional CD-ROM drive wherein the data from the 
digital signal processor 1 7 is provided to the host com- 
puter 12 or other media-player through the CD-ROM 
decoder 19 and the CD interface bus 22. 

Figure 3 is a graphic view showing a data flow and 
a command flow in the application of CD-DA (digital 
audio) in accordance with the present invention. In this 
application, the CD 1 3 is used as an audio disc to provide 
a digital audio sound so that the system functions as a 
CD digital audio player. 

By the command signal from the host computer or 
other media-player, a "CD-DA" mode is set in the video 
disc drive 31. Such a mode setting is accomplished by, 
for example, providing a "Play Audio" command from the 
host computer to the micro-computer 21 in the video disc 
drive 31 through the interface bus 22 and the CD-ROM 
decoder 19. In this mode, the micro-computer 21 pro- 
vides a "Pass-Through" command to the MPEG decoder 
32. 



As a result, the MPEG decoder 32 simply transmits 
the data received from the digital signal processor 1 7 to 
the DAC 34 so that the DAC 34 outputs an audio signal 
for an external audio monitor, such as a speaker. Thus, 

5 the MPEG decoder 32 and the dynamic memory 33 do 
not undertake a signal processing or any specific func- 
tions in this mode. Further, the CD-ROM decoder 19 
does not function in this mode. The audio data is pro- 
vided from the MPEG decoder 32 to the DAC 34 wherein 

10 the audio data is converted to an analog signal for an 
external audio monitor such as a speaker or a head- 
phone. Thus, the video disc drive 31 performs as the 
same way in the conventional CD audio player. 

Figure 4 is a graphic view showing a data flow and 

is a command flow in the application of motion picture 
reproduction (CD-MPEG) in accordance with the present 
invention. In this application, the CD 13 is used as a 
movie disc to provide a motion picture so that the system 
functions as a CD movie machine. 

20 By the command signal from the host computer or 
other media-player (such as a movie player), a "CD- 
MPEG" mode is set in the video disc drive 31. Such a 
mode setting may be accomplished by a user unique 
command, for example, a "Play Movie" command from 

25 the movie player to the micro-computer 21 in the video 
disc drive 31 through the interface bus 22 and the CD- 
ROM decoder 19. In this mode, the micro-computer 21 
provides a "Play" command to the MPEG decoder 32. 
The MPEG decoder 32 separates the audio data 

30 from the video data in the data received from the digital 
signal processor 1 7. The MPEG decoder 32 decodes the 
video data and the audio data in accordance with the 
MPEG protocol. Similar to the CD-DA mode, the 
decoded audio data is converted to an analog signal by 

35 the DAC 34 so that the analog audio signal can be 
directly connected to an audio monitor. The decoded 
video data is output from the MPEG decoder 32 to a dis- 
play monitor, such as a computer screen, a TV screen 
such as a large color TV monitor, or other video monitors. 

40 In this CD-MPEG mode, a motion picture can be 
reproduced within the video disc drive 31 without involve- 
ment of the host computer or other external media- 
player. Namely, the central processor in the host compu- 
ter does not have to participate in the reproduction of the 

45 motion picture data. The central processor merely 
involves at the start of operation by providing the com- 
mand signal to the video disc drive 3 1 to initiate the oper- 
ation. Therefore, the central processor can perform other 
jobs than the movie reproduction. 

so Further, in the CD-MPEG mode, the motion picture 
data is reproduced in the similar manner to that of the 
CD-DA mode as described above. The digital audio 
application for compact discs is the most standardized 
application in the industry. Therefore, the video disc drive 

55 of the present invention can use similar command sets 
as used in the digital audio application such as an API 
(Application Program Interface) for an logic interface, 
which will be advantageous for an application software 
designer. 
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Figure 5 is a block diagram showing an example of 
more detailed structure of the MPEG decoder and its 
associated elements to be used in the present invention. 
The dynamic RAM 33 and a ROM 36 are connected to 
the MPEG decoder 32 through an interface bus 38. The 5 
dynamic RAM 33 functions as a buffer memory when the 
MPEG decoder 32 undertakes the decoding operation. 
The ROM 36 provides micro-commands to the MPEG 2. 
decoder 32 for the decoding operation. 

The MPEG decoder 32 is provided with various 10 
interfaces, a serial data interface 41 (outgoing), a micro- 
computer interface 42, a serial data interface 43 (incom- 
ing) and a parallel data interface 44. The MPEG decoder 
32 receives the serial data from the digital signal proc- 3. 
essor 17 for the decoding operation such as signal 15 
decompression in the CD-MPEG mode. In the CD-DA 
mode, the serial data (audio data) pass through the 
MPEG decoder 32 to the digital-to-analog converter 
(DAC) 34 through the serial data interface 41 . The par- 
allel data interface 44 is provided to receive, for example, 20 
parallel data from the host computer in case where the 
host computer includes a data file to be processed by 4. 
the MPEG decoder 32. 

In the CD-MPEG mode, the decoded video signal is 
provided to a digital video display 46 such as a computer 25 
monitor. Optionally, the video disc drive of the present 
invention may include an NTSC encoder 37 for reproduc- 
ing the video image on an NTSC TV screen 45, such as 
a large screen color TV monitor. The audio data is 
decoded by the MPEG decoder 32 and is transmitted to so 
the DAC 34 through the serial data interface 41 . 

Claims 

1 . A video disc drive, comprising: 35 

an optical unit for providing an optical beam 
to a surface of a compact disc to sense reflected 
optical beam indicative of pits on said compact disc 
and generating an electric signal corresponding to 
the sensed optical beam; 40 

a servo controller for controlling a rotation of 
said compact disc and positioning said optical unit 
on the surface of said compact disc; 

an amplifier for amplifying said electric signal 
from said optical unit to an amplitude greater than a 45 
predetermined level; 

a digital signal processor for demodulating 
the electric signal from said amplifier to reproduce 
digital data and error correcting the digital data; 

a CD-ROM decoder for decoding the digital 50 
data from said digital signal processor and providing 
the decoded digital data to a host computer or other 
external device through a CD-ROM standard inter- 
face bus; 

an MPEG decoder for separating the video 55 
data from audio data from motion picture data from 
said digital signal processor and decoding the video 
data and the audio data based on an MPEG protocol 
and outputting the decoded video and audio data to 



an external monitor; 

a micro-computer for controlling an overall 
operation of the disc drive based on the instruction 
from the host computer or other external device by 
controlling the servo controller, the CD-ROM 
decoder and the MPEG decoder. 

A video disc drive as defined in Claim 1 , wherein: 

said MPEG decoder is disabled by said 
micro-computer when said disc drive is set to a CD- 
ROM mode wherein the compact disc is used as a 
data base for the host computer. 

A video disc drive as defined in Claim 1 , wherein: 

said MPEG decoder receives the data from 
said digital signal processor and provides the data 
as is to a digital-to-analog converter when said disc 
drive is set to a CD- DA mode wherein the compact 
disc is used as an audio disc to reproduce digital 
audio sounds by an external audio monitor. 

A video disc drive as defined in Claim 1 , wherein: 

said MPEG decoder is connected with a ran- 
dom access memory which functions as a buffer for 
the decoding operation in the MPEG decoder, said 
MPEG decoder being further connected with a read 
only memory which provides micro-codes for the 
decoding operation in the MPEG decoder. 
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